The acid-alkaline transition of a sea turtle myoglobin: coexistence at high pH of high- and low-spin forms.
The microenvironment of the iron in a sea turtle Dermochelys coriacea myoglobin is studied using the spectroscopic techniques EPR and optical absorption. Optical absorption spectra in the visible region suggest a great homology between turtle Mb and other myoglobins, such as those from whale, human and elephant. The pK of the acid-alkaline transition is 8.4 slightly lower than the pK of whale and equal to that of elephant myoglobin. The EPR spectrum at pH 7.0 is characteristic of a high-spin configuration with axial symmetry (gx = gy = 5.95). At higher pH, this signal changes in a way different from that observed for whale myoglobin. We observe for turtle Mb both the formation of a low-spin configuration with rhombic symmetry (gx = 2.56, gy = 2.20, gz = 1.90) and of a high-spin species with rhombic distortion (gx = 6.79, gy = 5.18, gz = 2.12). This suggests a lowering of symmetry at the haem, so that now the x and y directions are no more equivalent. This can be explained by amino acid substitution at the distal positions of haem or to off-axial positioning of distal residues. The coexistence at high pH (pH 11.0) of these two spin forms could be explained by the existence of two protein conformations, in which the crystal field splitting factor, delta, and the electron exchange energy are of the same order, allowing the presence of different configurations simultaneously. The presence of different kinds of haem is ruled out by the experiments with nitrosyl turtle Mb and turtle Mb-F showing spectra very similar to those of whale myoglobin. The pk of the acid-alkaline transition, 8.5, obtained from EPR spectra, agrees very well with results from optical absorption.